The economic returns to schooling are estimated using comparable microdata in 28 countries, worldwide. Considerable variation in rates of return is found across countries. There is no evidence for a worldwide rising rate of return to education from 1985 through 1995. Indeed, the worldwide rate of return declines slightly over this period. In general, instrumental-variable estimates (using spouse's and parents' schooling as determinants of schooling) are over 20% higher than ordinaryleast-squares estimates. D
Introduction
This paper estimates the rates of return to education in 28 countries using comparable microdata from 1985 through 1995. Our aim is to investigate how widespread are two important features of the recent, largely UK and US, literature: the rising rate of return to education, and the finding that least-squares estimates are biased downwards rather than, as had commonly been thought more plausible, upwards. This paper complements Psacharopoulos's (1994) summary of the evidence on rates of return to schooling across countries. Our study, however, has the added benefit of strictly comparable data. The paper also complements the recent research surveyed by Card (1999) that is concerned with the sensitivity of instrumental-variable estimates to the choice of instruments since here we are able to use consistent instruments across countries.
We begin by presenting conventional estimates of Mincerian human capital wage functions: that is, OLS estimates of rates of return to schooling. 1 We find a great deal of heterogeneity in the rate-of-return estimates across countries. The estimates range from 1.9% for women in the Netherlands, to 19.2% for women in the Philippines. However, we find it difficult to explain much of this cross-country variation. There is tenuous evidence that the rate of return declines with average educational attainment (i.e., diminishing returns to schooling), per capita income, and, surprisingly, relative spending on education. There is somewhat stronger evidence that the estimated rate of return is higher when wages are measured before taxes rather than after taxes (thus suggesting that, in general, the structures of labour-income taxes are progressive).
We have multiple cross-sections of data for most of the 28 countries, which allows us to investigate how the returns vary over time. Contrary to evidence from data from the US in the 1980s, there is essentially no evidence of a rising rate of return. In most countries there is no significant trend in the rate of return to education, and, overall, there is evidence of a slight decline in the worldwide rate of return over the 1985 -1995 period, particularly for women.
Finally, we address the problem of the potential endogeneity of schooling by presenting instrumental-variable estimates of the rate of return. Consistent with most previous evidence, the IV estimates are substantially greater than the OLS estimates; that is, OLS estimates appear to be biased downward significantly. We have data on spouse's education in 10 of the 28 countries. Thus, for couples we can exploit the very strong correlation between spouses' education levels and the lack of correlation between the wage of one spouse and the education of the other. Using spouse's education to instrument for observed schooling yields estimates of the rate of return that, on average, are a little over 20% higher than the corresponding OLS estimates for couples. We also have data on father's education in nine countries, and on mother's education in eight countries. While the use of education levels of the father and the mother to instrument for schooling is questionable on the grounds that it seems likely that they affect wages conditional on education as well as education, we find that this yields the same conclusion: OLS estimates appear to be biased downward by at least 20%.
Data
We use International Social Survey Programme data, 1985 Programme data, -1995 . These data were collected in each of a large number of countries using a common questionnaire. While the focus of the questions varied from year to year, there is a common core of questions that includes individual earnings, education, marital status and so forth that is available every year. Our sample is of employed individuals aged 21 -59 in the year of interview. National crosssectional surveys are pooled across (up to) 11 years from 1985 to 1995. Individuals selfemployed, in school, or retired are not included. Table 1 presents some summary statistics.
OLS results
The dependent variable is the logarithm of hourly earnings ( y i ), computed as weekly earnings divided by the number of hours usually worked per week. In some of the countries in some years, however, the weekly earnings variable is only observed to fall Initial estimates for males and females in each the country are obtained using the conventional Mincer (1974) model of earnings (the human capital earnings function), which has log wage rates determined by years of schooling, age or experience and other explanatory variables:
where y i is the log of hourly wages, S i is years of schooling and X i is a vector of observed exogenous explanatory variables including, where appropriate, country and year fixed effects. b is interpreted as the rate of return to schooling; namely, the percentage change in wages due to an additional year of schooling. OLS estimates of b for males and females in the 28 countries being studied are presented in Table 2 . 4 Pooling the samples suggests a worldwide OLS estimate of the rate of return to schooling in the order of 4.8% for men, and 5.7% for women. Both the magnitude and the gender differential are consistent with the previous literature. Other international estimates can be found in Psacharopoulos (1994) .
Cross-country heterogeneity
Bearing in mind that the estimates are generated using uniform procedures and broadly comparable data across countries, the cross-country variation in the estimated rates of return is quite striking. The highest estimate (19.2% for females in the Philippines) is 10 times higher than the lowest estimate (1.9% for females in the Netherlands). Furthermore, the rates of return are typically estimated with considerable precision. But what may be the most puzzling aspect of the cross-country heterogeneity is the lack of obvious explanations for it. Few general patterns are apparent in the cross-country variation. It appears that the returns are generally higher outside Continental Europe, but this seems to be the only clear pattern.
There is little apparent correlation between the rate of return and per capita income. This is revealed in Fig. 1 , which plots the estimated return in each country (for men and women separately) against its per capita income. 5 The highest returns are found in countries with incomes that are relatively high (USA and Japan) and relatively low (Philippines), as well as in-between (Northern Ireland, GB, Slovenia and Poland). Also, as shown in Fig. 2 , there is little apparent pattern between the rate of return and average educational attainment in our samples. Similarly, as illustrated in Fig. 3 , there is little relationship apparent between the return and the percentage of GNP spent on education.
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There are, however, two differences in the data across countries that appear to be important in explaining some of the differences in returns to schooling. Measured schooling is truncated between 10 and 14 years of schooling in Great Britain and Northern Ireland, and these countries have very high estimates of the rate of return. Given that advanced degrees should lead to higher earnings, truncating measured education at 14 years probably upwardly biases these estimated rates of return. Also, earnings are measured before taxes in some of the countries (USA, GB, Norway, Australia, New Zealand, Japan, Northern Ireland and Sweden) and after taxes in some of the countries (East and West Germany, Netherlands, Austria, Poland, Italy, Hungary, Slovenia, Czechoslovakia and Czech Republic, Switzerland and Latvia). There are also several countries where the documentation is insufficient to determine if wages are measured before or after taxes (Russia, Israel, Bulgaria, Slovak Republic, Canada, Spain and Philippines), and Ireland measures earnings before taxes in three years, and after taxes in three years. If taxes on labour income are linear, then this distinction should not affect the estimated rate of return to schooling. If, however, the tax structures are progressive (and the incidence of taxes on labour income falls on workers), then the estimated rates of return should be lower when earnings are measured net of taxes. Indeed, the after-tax estimated rates of return are generally lower than the before-tax estimated returns. This is illustrated in Fig. 4 . We attempt to quantify these observations by estimating the correlation between the estimated rates of return and various factors that could reasonably create cross-country differences. These correlation coefficients are reported in Table 3 . Surprisingly, the higher return for women is not statistically significant (although the difference is significant when the samples are pooled across countries). The negative correlation between the rates of return and per capita income is marginally significant. But the majority of this correlation comes from one outlier (Philippines). Similarly, there is a significant negative correlation between the return and the mean level of education, but its significance does not remain if the Philippine estimates are not included. There is also a significant negative correlation between the return and relative spending on education, but about half of this correlation is removed if the Philippine estimates are not included. Estimates from before-tax wages are statistically higher than those from after-tax wages. Naturally, the dummy variable for the two countries with truncated values for schooling is very highly correlated with the estimated rate of return. 
The trend in the rate of return
Some recent studies using US data suggest that the rate of return to schooling is increasing over time, possibly due to increased returns to ability.
8 By including a trend interaction with schooling we estimate the how the return to schooling has grown over time, on average, over the years in the data. Table 4 shows these results for the countries with a minimum of five years of data. In most countries there are no significant Fig. 4 . Cross-country rates of return and tax status. 1 = before tax, 2 = unknown, 3 = after tax.
7 Following the recent tests for publication bias in the literature by Ashenfelter et al. (1999) , we also estimated the correlation between the estimated rates of return and their standard errors. Surprisingly, there is a positive correlation with the standard error in our results (although this correlation is only marginally significant if the Philippine estimates are excluded), while there is essentially no correlation between the coefficient estimate and the sample size (Fig. 5) . In meta-analyses this has been interpreted as evidence of publication bias, but it is difficult to conceive of how this could occur here where we apply uniform methods across countries. Moreover, given the precision of the estimates in Table 2 (every t ratio exceeds three), the marginal incentive for data mining is essentially zero.
8 For example, Blackburn and Neumark (1993) , Murnane et al. (1995) and Cawley et al. (1995) .
increases (or indeed decreases) in the returns to schooling, including the USA. When we include a quadratic trend, however, the US return for males rises initially before falling in the later years. Moreover, both the linear and quadratic trend coefficients are marginally significant for US men (although not for US women). Thus, the evidence is consistent with the previous US evidence, but it appears that the trend was reversed in first half of the 1990s. In general, though, for males there is little evidence that the return to education is either increasing or decreasing appreciably worldwide. There are equal numbers of negative and positive trend coefficients for men, and most are not significantly different from zero. When the samples are pooled, however, the overall trend in the return to schooling is slightly downward for men over the 1985-1995 period. 9 For women, there is slightly stronger evidence of a declining rate of return. But even for women, the evidence is far from uniform across countries. Most trend coefficients for females are insignificant, and there are almost equal numbers of positive and negative coefficients.
Instrumental-variables results
It has become well known that the OLS estimate of the rate of return to education is unbiased only if measured schooling is exogenous. Endogeneity arising from measurement error in S is generally thought to bias the estimate of b towards zero, although this effect is believed to be small because the reliability of schooling data is typically quite high. Secondly, endogeneity can arise because of omitted ability. That is, the return coefficient b is biased (upwards) because chosen schooling levels are (positively) correlated with omitted ability, and ability is (positively) correlated with the wage rate. On the other hand, Card (1999) and others 10 have argued that OLS estimates of b are biased downwards because individuals with high discount rates choose low levels of schooling, which have a higher marginal rate of return. Most of the recent studies reviewed in Card (1999) suggest that OLS estimates of b are indeed biased downwards. Card reviewed only one non-US study, however. Thus it is of considerable interest to investigate the extent to which the conclusion is general.
To address endogeneity bias we need to instrument schooling by purging its correlation with unobservable influences on wages, using variables that are correlated with schooling but not with wage rates. Namely, the instrument needs to be orthogonal to the unobserved component of the wage equation. Such a joint model would be
where Z i is the vector of observed instrumental variables with the properties suggested above. Our data contains three potential instruments for S: spouse's education, father's education and mother's education. It has been suggested in recent work (for example, Weiss, 1999) that marriage is subject to assortative mating. A common level of schooling is also more likely to lead to common experiences, and possibly common interests. Pencavel (1998) points out that, in US census data, husbands and wives have been becoming more similar in their schooling backgrounds. In 1990 there were 8.62 times as many couples with schooling differences of no more than one category than those with schooling differences of more than one category. We have data on spouse's education (as reported by the reference person) in 10 of the 28 countries. We also have data on father's education (again, as reported by the reference person) in nine countries (eight of which are also in the group with data on spouse's education), and on mother's education in eight countries. Table 5 presents IV estimates of b using spouse's education to instrument for S, together with the corresponding OLS estimates (i.e., for the subset of people recording spouse's education). Table 6 presents IV estimates using father's education as the instrument, along with the corresponding OLS estimates. IV estimates using mother's education as the instrument are given in Table 7 .
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The IV estimates shown in Tables 5-7 are consistent with the previous literature: namely, the OLS estimates of the rate of return to schooling are biased downward substantially. On average, the IV estimates using spouse's education are a little over 20% higher than the corresponding OLS estimates. Moreover, the IV estimates using either parent's education suggest an even larger difference (one third higher for men on average, and over 40% higher on average for women). In addition, because of the very strong correlation between reported schooling and our instruments, our IV estimates are considerably more precise than most previous IV estimates of the return to education. Thus, the previous finding that IV estimates of the rate of return to schooling are considerably higher than OLS estimates is not unique to the US and the UK. However, despite the relative precision of our IV estimates the difference between IV and OLS is significant in only two cases.
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The validity of our IV estimates in Tables 5-7 depends on the exclusion restriction that spouses' or parents' education does not affect wage rates. Lam and Schoeni (1993) appears to be the only previous study to have exploited assortative mating to instrument for education, and they were motivated by a desire to control for family background rather than any unobservable determinants of earnings. They conclude, albeit for a developing country, that spouse's education does indeed control for such unobservables. They note, however, that even when controls for parental education are included, spouse's education has a significant effect on wages and that including wife's schooling results in the returns to husband's schooling falling from 16.3% to 12.4%. However, this work is based on Brazilian data and the route by which wife's education influences the returns to husband's education (for example, networks or nepotism) may be less pronounced in a developed economy. The exclusion restriction that parental education has no direct effect on wages is equally, if not more, problematic. It is not difficult to think of good reasons why it should not hold. However, parental background informa- tion has been adopted as instruments elsewhere, and, more importantly, its validity is ultimately an empirical question. In any case, we can test the validity of our instruments following Bound et al. (1995) . These authors and others have shown that caution is needed in choosing suitable instruments. Weak instruments can induce greater bias than OLS. To test the validity of the instrument set, Bound et al. first recommend conducting an F test on the excluded instruments in the reduced-form schooling equation to ensure that education is indeed well correlated with the instruments once other controls are included. These are reported in the left-hand columns in Table 8 . In every instance, the independence between schooling and the instruments is decisively rejected, particularly so for spouse's education. Our instru- ments predict reported schooling exceedingly well, which is probably not surprising given our choices. Bound et al. (1995) also recommend conducting an F test of the effect of the instruments on the wage residuals to ensure that the instruments are not directly correlated with the wage once the other control variables are included. These are reported in the righthand columns of Table 8 . Here the tests are less decisive. In the majority cases, the exclusion restrictions cannot be rejected, but there are numerous instances, particularly for females, where the exclusion restrictions can be rejected. That is, there are cases where the instruments do have a significant direct correlation with wages. Thus, caution should be applied to the IV estimates in Tables 5 -7, particularly those for women.
The best results are those for men when using spouse's education. This instrument is not significantly correlated with wages in 9 of the 10 countries. Italy is the only case that fails the second test for instrument validity. The results for men when using father's education are almost as good. The results for the USA and Ireland (marginally) are dubious in this instance. Oddly (to us at least), mother's education appears to have more of a direct impact on wages for men. The exclusion test can be at least marginally rejected in half of the countries (USA and Ireland again, plus Australia and Austria).
The instruments are not generally as valid when applied to females' education. The exclusion test can be at least marginally rejected in almost half of the cases. Spouse's education at least marginally fails the exclusion test for females in half of the countries (Italy, especially, plus West Germany and the Netherlands, and Australia and Ireland, marginally). Father's education again fails the exclusion test for females for USA and Ireland (marginally), plus Poland and Czechoslovakia (marginally). The exclusion test for mother's education on female wages fails in Poland, Ireland and Australia (marginally).
Although there is some evidence that our instruments are not completely orthogonal to the dependent variable, we feel that this problem is not sufficient to undermine the conclusion that OLS estimates are biased downward by about 20% or more. The differences between the IV and OLS results are generally larger in the cases where the exclusion restriction is rejected, as one would expect. But the IV estimates are also noticeably higher than OLS in the cases where the exclusion restriction is not rejected. That is, there is considerable evidence that the direct correlation between the instruments and the dependent variable is not the sole reason why the IV estimates of the rate of return to education are substantially higher than OLS estimates.
Conclusion
We conclude that conventional OLS estimates suggest a worldwide average rate of return to schooling of just under 5% for men, and a little under 6% for women. Also, there is a great deal of variation in the return to education across countries. Moreover, much of this cross-country variation in the return to schooling defies ready explanation. IV estimates, however, indicate that these OLS estimates are biased downward by about a percentage point, possibly more. Further, there appears to be little systematic trend in return to schooling from 1985 through 1995.
